Palmitic acid enhances lectin-like oxidized LDL receptor (LOX-1) expression and promotes uptake of oxidized LDL in macrophage cells.
Elevated levels of nonesterified fatty acids (NEFA) in obesity and type 2 diabetes may contribute to the development of atherosclerosis. Therefore, we examined whether NEFA could regulate expression of scavenger receptors responsible for uptake of oxidized LDL (oxLDL) in macrophages, a critical step in atherogenesis. Expression level of scavenger receptors in NEFA-treated macrophage-like THP-1 and Raw264.7 cells were analyzed by real-time PCR. Palmitic acid showed the greatest enhancement of expression of lectin-like oxidized LDL receptor (LOX-1) among 7 NEFA examined (4 saturated and 3 unsaturated fatty acids). Upregulation of LOX-1 was selective as increases in expression level of other scavenger receptors (CD36, SR-AI, SR-BI, and CD68) were not observed. Western blotting analysis indicated that upregulation of LOX-1 also occurred at the protein level. Uptake of oxLDL by Raw264.7 cells was promoted by palmitic acid, and the enhanced uptake was abrogated when the cells were transfected with siRNA against LOX-1. Downregulation of Toll-like receptor (TLR) 2, TLR4, or IRAK4 with siRNA did not prevent LOX-1 upregulation, whereas inhibitors of p38 MAPK (p38) and reactive oxygen species (ROS) signal inhibited the upregulation of LOX-1 induced by palmitic acid. These results suggest that elevated level of palmitic acid may contribute to development of atherosclerosis through enhanced uptake of oxLDL via upregulation of LOX-1 in macrophages. The effects of palmitic acid may be mediated by ROS-p38 pathway rather than TLRs.